ROTARY   PUMPS	Si
where they rub on the casing, and (3) across the ends of the teeth and the
flat sides of the rotor. The pressure given by the pump at this condition
depends therefore upon the relative proportion of the total leakage clearance
to the volumetric displacement, and also upon the number of interruptions
there are to leakage between the outlet and inlet of the pump. Thus, generally
speaking, a rotor with many teeth will give a higher maximum pressure than
one of similar displacement with few teeth, or a rotor that sweeps out a large
volume in proportion to its leakage clearance will give a higher pressure than
one of similar profile, but sweeping out a smaller volume.
If the pump is actually delivering against a pressure less than this no-
delivery pressure, a portion of its displacement only is wasted in leakage,
and the remainder is pumped. Thus both pressure and volume delivered
depend entirely upon the accuracy of mechanical fit of the rotors with each
other and with the casing, and—when the pump has been in use for some
time—upon the condition of wear of the parts.
In larger sizes of pump the leakage clearances always have a smaller
value in relation to the volume displaced, and such pumps therefore have an
advantage in economical working.
The shape of the head-quantity characteristic differs very considerably
with different forms of pump. With some types the shape becomes almost
a vertical line, fig. 42, i, and it would be impossible to drive them with a closed
delivery valve without bursting the pump casing. On other forms the curve
approximates to the parabola that theoretical considerations would suggest,
fig. 42, c.
The viscosity of the liquid being pumped has a very marked effect upon
the maximum pressure, and the volumetric efficiency attained by any rotary
pump. The ideal liquid is, of course, one which has good lubricating quali-
ties, and also a comparatively high viscosity. For this reason oils are very
suitably dealt with by the majority of rotary pumps.
Many manufacturers make toothed wheel or gear pumps * (fig. 41, a and /;)
in small sizes for pumping suds or oil and for small quantities of water to
pressures not generally exceeding 100 ft. Usually the teeth are identical
with straight spur gearing, but in some cases skewed or helical teeth are used,
and in one pump of German manufacture the axes are set opposite to each
other but slightly out of line, and bevel wheels are used. Gear pumps are
not capable of running at a high speed or serious vibration is set up due to
water-hammer caused by the entering teeth striking, and suddenly forcing
out, the water contained in the spaces between the teeth of the opposite
rotor.
Pumps of the type fig. 41, c, are made by Messrs. Pumps, Ltd., Birming-
ham, under the trade name of " Turbo Rotar " pumps. In the normal
pattern the necessary gear wheels for rotating the drums are actually
running in water, but for higher heads external gears are used. The vanes
are of gun-metal, fitted into iron drums.
*This form of pump is known as " Serviere's Rotary Pump ", as its invention is usually
attributed to Serviire, a Frenchman born in 1593.
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